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Gender Differences in Mental Well-Being: A Decomposition Analysis

Introduction
The General Health Questionnaire (GHQ) first introduced by Goldberg (1972) is one of the most commonly employed measures of mental health. The original development of the measure involved a 60 item version (GHQ-60) with the "best" 30, 20 and 12 of these items being identified for use when the respondent's time was at a premium (giving rise to the GHQ-30, GHQ-20 and GHQ-12 measures respectively).
Items in the GHQ consist of a question asking whether the respondent has recently experienced a particular symptom or item of behaviour rated on a four-point scale.
For example a respondent might be asked the question: have you recently been feeling reasonably happy, all things considered? The respondent then answers from one of the following four categories: more so than usual, same as usual, less than usual, or much less than usual.
The GHQ score can be used as a predictor of an individual being a psychiatric case. The score is highly correlated with standardised clinical interviews and in a review of six validity studies of the GHQ-12, Goldberg and Williams (1988) reported sensitivity rates (proportion of cases correctly identified) of between 71% and 91%, as well as specificity rates (proportions of normals correctly identified) of between 71% and 91%. The variance weighted mean of sensitivity and specificity rates were 89% and 80% respectively.
Two main scoring systems are then used to summarise the GHQ score. The first, the GHQ method, assigns a score of 0 if the individual answers in either of the first two categories or 1 if answering either of the latter two categories. The alternative scoring method is the Likert method where responses are given weights of 0,1,2, and 3. In this case, the "best" GHQ score in terms of mental well-being is a score of 0, while the worst is a score of 36. In some cases, the Likert ordering may be reversed, so that weights of 3, 2, 1, and 0 are given, in which case the best score is 36 and the worst is 0. This is the scoring system employed in the analysis here.
In terms of the choice between GHQ and Likert scoring systems, Banks et al (1980) suggest that the Likert method is to be preferred to the GHQ method in studies using parametric multivariate techniques, since its distribution more closely approximates the normal.
There is evidence to suggest that women exhibit higher rates of minor psychiatric morbidity and depression than men (Goldberg and Williams, 1988) . Bebbington (1998) and Bebbington et al (1998) consider the possible factors lying behind the higher rates of depressive disorder for women. What they term "macrosocial" factors such as income, marital and employment status are clearly important but their effect differs across countries arguably because they reflect other underlying conditions. They note evidence that age appears to be important, with the female:male ratio of depressive disorder showing an "inverse U" relationship. The increase in the female excess around the time of puberty and the decline around the time of menopause is suggestive of a role for hormones. However, it is difficult to relate the changes in the female:male ratio to actual hormonal changes. Thus it is possible that the changes in the female:male ratio around the time of puberty and the menopause may reflect the fact that these are times of social and psychological transition, rather than any hormonal changes.
Weich et al (2001) investigated whether the higher presence of common mental disorders (as measured by the GHQ-12) amongst women compared to men could be accounted for by differences in the number of social roles (e.g. paid worker, carer, living with dependent children etc) played by men and women. They found no statistically significant effect, a result which is echoed by the papers of Emslie at al (1999, 2002) who also investigate the effect of social role and find no effect. An interesting contribution to this literature is by Gunnell et al (2002) who show that while women have higher rates of minor mental disorders, men have suicide rates which are about three times higher. This indicates either a higher long-term risk of suicide following a past episode of minor mental disorder among men or else gender differences in the validity of responses to mental health screening questionnaires.
Kuehner (2003) reviews the literature on gender differences in unipolar depression and finds that the gender difference shows no sign of narrowing over time. She concludes that more integrative models are needed which take into account psychological, psychosocial and macrosocial factors and their interactions and which also connect with physiological and endocrine responses. This paper adopts a multivariate approach to investigate the factors lying behind gender differences in GHQ scores in Ireland for two years, 1994 and 2000. We choose two years in order to investigate whether the gender difference and the factors lying behind it have changed over time. We borrow techniques from the labour economics literature to decompose the difference in GHQ scores into that part attributable to differences in underlying characteristics (such as age, education, employment status etc) and that attributable to the "return" to these characteristics i.e. the impact of these characteristics on GHQ score. The remainder of the paper is as follows. In the next section we briefly explain the decomposition approach we take.
In section 3 we discuss our data source and present results of the decomposition.
Section 4 discusses the issue of "path dependence" or choice of reference group while section 5 presents concluding comments.
The Blinder-Oaxaca Decomposition
The decomposition approach we adopt is the well-known one from labour economics associated with Blinder and Oaxaca (Blinder, 1973 , Oaxaca, 1973 . This has become a standard technique for decomposition of "gaps" in outcomes such as wages between different population groups. Typically the population is partitioned into two groups on the basis of a variable which in principle should not affect the outcome in question. Thus wage gaps between groups which are partitioned on the basis of gender, race or religion may be decomposed into a part accounted for by differences in characteristics and a part accounted for by differences in the returns to characteristics. Blinder-Oaxaca (henceforth B-O) type decompositions have typically been carried out using linear regression models owing to the attractive property that such models fit "exactly" at the mean of the sample, but the approach has also been used for binary, ordered and count models (Madden, 2000 , Demoussis and Giannakopolous, 2007 , and Bauer et al, 2007 . Although an ordered probit approach could be adopted with our data, for reasons we discuss below we adopt the linear regression approach in the main text of the paper.
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The standard B-O decomposition follows from an equation of the following type:
where Y i refers to the outcome (in this case GHQ score) for individual i (who may be male or female, X i is a vector of determinants of GHQ (e.g. age, education, marital status etc.), β i is the associated parameter vector and ε i is an error term following a normal distribution (0, σ ε ). The standard B-O decomposition then breaks down the difference between male and female GHQ in the following way:
where m Y is the predicted mean GHQ for males, m X ′ is the mean vector of variables for males which determine GHQ and is the vector of estimated returns to the GHQ determinants for males (likewise for females with the "f" subscript).
The first term on the right hand side is that part of the gap (evaluated at the mean) which can be assigned to differences in characteristics, while the second term is that part of the gap assigned to differences in the returns to characteristics. In turn the contribution of each of the variables in the X vector to the overall difference in characteristics can be calculated (and likewise with respect to the returns to characteristics). The difference in GHQ scores arising from the difference in characteristics is sometimes known as the "explained" part while the difference arising from differences in the returns to characteristics may be labelled the "unexplained" part (when these decompositions are carried out for wage gaps the unexplained part is sometimes regarded as that portion of the gap arising from discrimination). 1
The analysis above assumes that the dependent variable is cardinal, as would be the case for, say, wages. In this paper the dependent variable, the GHQ, is an ordered categorical variable, albeit with quite a high number of categories (from 0 to 36).
Strictly speaking, the appropriate modelling technique in these circumstances is an ordered probit or ordered logit (for an account of these models, see Wooldridge, 2002) . While Blinder-Oaxaca type decompositions can be carried out with ordered response models, it is not possible to estimate the contribution of each individual variable to the explained and unexplained parts of the decomposition. This is because while the sign of the estimated coefficient in an ordered model will give the direction of the effect of an independent variable on the probability of Y taking on the lowest and highest categories (GHQ values of 0 and 36), the sign does not always determine the direction of the effect for intermediate outcomes. Thus for the main text of this paper we estimate and carry out the decomposition assuming that the GHQ is a cardinal variable and employ the linear specification above. In the appendix we estimate ordered probit models and carry out the basic decomposition for these models. The outcomes are qualitatively very similar to the results with the linear model, so we are confident that the cardinality/linearity assumption is exercising very little influence on the results of the paper.
Decompositions of the above type will be sensitive to whichever group's GHQ is assumed to be the norm (in the example above it is assumed that the male score is the norm). This is a standard path-dependence (or index number) issue and typically it has relatively little effect on the qualitative results obtained. 2 However, in this particular application path dependence is a more substantial issue for reasons which will be discussed in section 4. For the first set of results in this paper we select the GHQ structure of the higher-value group (i.e. the male GHQ structure) as the norm. We now give an account of our data and present results.
Data and Results
In this section we apply the approach outlined above to Irish data. That the difference by gender is statistically significant is confirmed by the preliminary regression in table 2, which regresses GHQ-12 against a variety of variables using the pooled male and female sample. We observe that, controlling for other variables, being female tends to reduce the GHQ score by about one unit. The age-sex interaction term is positive and significant, indicating that the gap between male and female shrinks as people get older. The variables with the greatest impact upon GHQ are marital status, health and principal economic status (at work, unemployed etc). The decomposition analysis will permit us to investigate whether the impact of these variables differ by gender.
We should bear in mind that the results presented in (1994, 2002) . We model GHQ as depending upon the following variables: age, income, marital status, education, health, principal economic status (which mainly reflects labour force status), and two social capital variables, membership of a club or society and religious attendance. For some covariates the direction of causality should be interpreted with caution. Thus not being a member of a club or society may act to lower GHQ score, but it is arguably just as likely that causality is in the other direction i.e. suffering from mental stress and having a low GHQ decreases the probability that one would join a club.
Note that many of the variables which enter the reduced form model for mental stress are categorical variables, such as education or marital status. Oaxaca and
Ransom (1999) β gj βĝ j the gth group of categorical variable j, we estimate the coefficient on (X gj -X 1j ) where group 1 is the reference category.
Before carrying out the decomposition by gender, we first present the characteristics of the population (in terms of the variables in table 2) by gender and
year. In terms of differences in characteristics by gender, we note that females tend to be in families with slightly lower income and also have higher rates of widowhood, reflecting lower life expectancy for males. The educational profile is different, with more women listing the Leaving Cert as their highest level of education while a slightly higher fraction of males have third level education. The greatest difference in characteristics is to be observed in terms of principal economic status. A significantly higher fraction of males are in the labour force (either unemployed or working, the default category) while there is a correspondingly higher fraction of females on home duties. Males are more likely to be a member of a club or association, while women are more likely to attend religious services. In terms of changes over time, the sample in 2000 was older (despite the addition of the booster sample) but probably the biggest change in terms of characteristics is the reduction in the fraction of men unemployed and in the fraction of women on home duties. There is also a lower fraction of both genders reporting health problems and also lower religious attendance. Table 4 presents regression results for males and females for 1994 and 2000. In terms of differences in the coefficients, we note that the magnitude of the effect of marital status differs by gender -being married or single has a positive effect for both males and females, but the magnitude is greater for females and it is also greater in 1994 compared to 2000. The same can be said of the negative effect of separation/divorce. The positive effect of education on GHQ appears to be greater for females, as does the negative effect of health problems. In 1994, being unemployed has a negative effect for both males and females, and by 2000 the negative effect for males has diminished, while it has disappeared for females. The effect of being on home duties is strongly negative for males in 1994 and approaching conventional significance levels (perhaps reflecting disguised unemployment) but by 2000 this effect has disappeared. The slightly stronger positive effect of club membership on GHQ for males (in 1994 at least) compared to females and the slightly stronger effect of religion for females compared to males mirrors the differences in characteristics and suggests that both club membership/religion and GHQ are being simultaneously determined and reinforces the earlier comments regarding direction of causation.
We now turn to the decompositions. As shown in table 5, for 1994, the gap in average GHQ by gender was approximately 0.85. The explained gap taking account of characteristics alone and using the vector of male returns, m β , as the "norm" is 9 1.81 or 213% of the actual gap. Thus if females had the same returns to characteristics as males, then their average GHQ gap with regard to males would be more than twice as great as it actually is. The unexplained gap in 1994 is correspondingly about -0.96, or -113% i.e. if females had the same characteristics as males then they would have a GHQ score approximately one unit higher than males.
The decomposition for 2000 shows an explained gap of about 0.08 (11%) and an unexplained gap of about 0.65 (89%). Thus the principal part of the difference in GHQ scores in 1994 was accounted for by characteristics, while in 2000 it was accounted for by returns to characteristics. This arises principally from the change in the return to "home duties". This variable had a negative effect on GHQ in 1994 and then a positive effect in 2000. A possible explanation is that in 1994 many males on home duties were actually "disguised unemployed" and were on home duties involuntarily, with a consequent negative effect on GHQ. By 2000, with virtually full employment, a much higher proportion of those males on home duties were in that category voluntarily.
Table 5 also gives the decomposition when females are the reference group and for both 1994 and 2000 the breakdown between characteristics and the return to characteristics is much more even. In both cases they each account for about 50% of the gap. This shows the importance of path dependence which we return to in more detail in section 4. Table 6 then shows the breakdown of the explained and unexplained gaps by variable. In terms of the explained difference in 1994, the bulk of the difference is accounted for by principal economic status, in particular the higher proportion of men at work and the lower proportion of men on home duties. It is possible that home duties also represented disguised unemployment for some women. In terms of the unexplained gap (remember this portion alone suggests a GHQ premium for women), the greatest proportion is accounted for by the higher return to being on home duties, being married, income and attending religious services.
The decomposition for 2000 is quite different. First of all, both the explained and unexplained gaps work in the same direction i.e. males have higher GHQ not just because of a more favourable set of characteristics but also because they get a "better" return from those characteristics. In terms of the decomposition of the explained gap, the greatest contribution comes once again from principal economic status, with a higher proportion working and retired. This is offset to some degree by the lower proportion on home duties (note that the difference in this characteristic is weighted by the male return, which is positive in 2000, an issue we return to below). In terms of the unexplained gap, the biggest fraction is accounted for by the difference in the constant which can be regarded as simply reflecting differences in unobservables. This is offset to some degree by the more preferable returns to age, income and religious attendance received by females.
Path Dependence in Decomposition Models
As pointed out above, the results obtained from a B-O decomposition can be sensitive to the choice of reference group (i.e. whether m β or f β is regarded as the reference vector of returns to characteristics). It has generally been the practice in B-O studies of wage discrimination to take the higher wage group as the reference group. In this case the unexplained portion of the raw wage gap is interpreted as discrimination against the lower wage group. If the lower wage group is taken as the reference group then the unexplained portion of the wage gap is interpreted as favouritism towards the higher wage group (see Oaxaca and Ransom, 1994) .
Another approach to the path dependence issue is to regard neither group as being the reference group but to instead assume there is an underlying non-discriminatory model (whose vector of returns can be denoted as ), thus permitting both favouritism and discrimination to exist. In this case the decomposition is:
where the first two terms on the right hand side of the equation represent the unexplained portion of the gap ("discrimination" and "favouritism" respectively) while the third term represents the explained portion.
In the case we are dealing with here the distinction between discrimination and favouritism seems less plausible. There is no model of the determination of GHQ corresponding to a model of the labour market. Nor do we have employers who can confer favouritism or discrimination. Yet the issue of path dependence remains, and in some sense may be even more relevant. Typically in an investigation of wage discrimination the issue revolves around differences in the magnitude of returns to characteristics. Thus the return to higher education may be greater for the higher wage group, but it will typically be positive for both groups. This is not always the case when decomposing differences in GHQ. For example, in the regressions by gender in table 4 we note that the sign of the return to certain characteristics (3 rd level education and home duties) differs by gender (though in the case of home duties none of the coefficients are significantly different from zero).
In this case it thus seems less useful to think in terms of some "true" underlying non-discriminatory pattern of returns, and so the approach of Fournier (2005) seems more appropriate. He maintains that path dependence should not be seen as a limitation of a decomposition approach but instead as a valuable source of information concerning the underlying process. in mind that a positive value indicates that this variable is assigned a larger proportion of the explained (or unexplained) gap when males are the reference group. For the explained gap in 1994, some of the differences are quite small in absolute amounts.
The exceptions are being single, the various categories of labour force status, being a club member and attending religious services. The case of home duties reflects the point above that in 1994 it has a negative effect on GHQ for males, but a positive effect for females. In 2000 the sign changes for both genders, though in both years the absolute value of the coefficient is considerably smaller for women. For the case of the unexplained gap, the differences tend to be larger in absolute size. The largest absolute differences arises in the cases of age, income, being married, working, being on home duties and religious attendance. In the case of age, when males are the reference group this acts to reduce the gap, whereas when females are the reference group it provides a positive contribution to the gap.
Absolute differences in the case of characteristics are in general higher in 2000 than in 1994. In terms of the explained gap, the largest absolute differences are found in the categories of working, being on home duties and being retired. In the case of home duties, when males are the reference group home duties acts to reduce the gap.
In this case, the difference in this particular characteristic between men and women is being weighted by the male return, which is positive. However, when females are the reference group it is weighted by the negative, female, return.
For the case of working, while in both cases its contribution to the gap is the same direction, the magnitude in the case where males are the reference group is much larger. In the case of returns in 2000, by far the largest differences are observed with age and income.
For age, regardless of the choice of reference group it acts to reduce the gap.
However the proportionate reduction is more than twice as great when females are the reference group. A similar phenomenon is observed in the case of income.
The extra information regarding the decompositions provided by tables 6 and 7
can seem somewhat confusing and care must be taken in interpreting the results. (1999, 2000) who conjectured that the greater number of social roles held by women may give rise to greater mental stress. What this paper has shown is that social roles (if we view principal economic status as a proxy for social role) may be an important factor in explaining the difference in mental stress between men and women. However, rather than the number of social roles being the key factor, it is perhaps the different impact of certain social roles on the different genders which may be most relevant.
Conclusions
This paper has addressed the issue of the higher level of mental stress (as measured by GHQ score) of women compared to men using the well-known Blinder-Oaxaca decomposition method. The analysis is applied to Irish data for two different years, 1994 and 2000. The analysis for 1994 suggests that the raw gap is completely accounted for (in fact over accounted for in that it explains more than 100% 
Appendix: Decomposition Using Ordered Probit
An individual's GHQ score is an ordered categorical variable. Thus it may be appropriate to model GHQ using an ordered probit/logit approach. When using such an approach the straightforward Blinder-Oaxaca decomposition outlined in the main text is no longer applicable, as the conditional expectation ) ( X Y E is no longer equal to βX . For the general case of a non-linear decomposition we have the decomposition for the outcome for individual i, given by
is the conditional expectation of male outcomes and
is the conditional expectation of female outcomes evaluated with the male parameter vector, m β . Alternatively, using females as the reference group the decomposition is
In both cases the first term on the right hand side provides that portion of the difference in conditional expectation arising from differences in characteristics, and the second term refers to the difference arising from the "returns" to those characteristics, 
where the i µ , the "cut-off points", are parameters to be estimated along with the 
If we assume that the error term, im ε , is distributed normally we obtain the ordered probit model and F refers to the cumulative standard normal distribution (if we assume it is distributed logistically we obtain the ordered logit model and F refers to the cumulative logistic distribution).
Given estimation of the parameter vector im β , the sample counterparts of the components of the decomposition (assuming males to be the reference group) are calculated as follows:
is obtained by replacing by in the above equation.
The sample counterparts are then used to obtain the parts of the decomposition:
The case where females are the reference group is the mirror image of above. Table A1 gives the results for the ordered probit models for the pooled sample of men and women for 1994 and 2000. As in the case of the linear regression, the gender coefficients are statistically significant. Notwithstanding the difficulty in interpreting the estimated coefficients in an ordered as opposed to a linear model, it is noteworthy that estimated coefficients for each independent variable have the same sign in both models.
The same can also be said for the estimated models by gender in table A2. While not every coefficient takes the same sign as its counterpart in the linear regressions in table 4, the vast majority do, and in those cases where the sign is different, the coefficient is typically not statistically significant.
Finally, table A3 presents the decomposition by characteristics and returns to characteristics. The results are qualitatively very similar to table 3 and offer reassurance that the use of the linear model in the main text does not alter the substantive results of this paper to any meaningful extent. -0.016 -0.027 -0.025 -0.010 (0.007)** (0.007)*** (0.008)*** (0.007) Age 2 0.000 0.000 0.000 0.000 (0.000)** (0.000)*** (0.000)*** (0.000) Income ( 
